We obtain a new class of polynomial identities on the ring of n  n matrices over any commutative ring with 1 by using the Swan's graph theoretic method [1] in the proof of Amitsur-Levitzki theorem. Let  be an Eulerian graph with k vertices and d edges. Further let be an integer and assume that . We proof that is an PI on
Introduction
Let be a finite directed graph with multiple edges allowed, and let denote the vertex set of and the edges set of . Let 
Main Results

Let
of non-commuting indeterminates. Let be an integer, C a commutative ring with 1 and . We note that the graph so obtained need by no means be connected let alone Eulerian. If it is Eulerian however, by construction T  has at most min 
Then is a polynomial identity on the ring
Proof of Theorem 1
Now consider T  . Clearly, and summand in (*) vanishes unless, for the given ,
for all , i.e., if is admissible. If so, on multiplying the matrix units, we obtain
It follows that
where the inner sum is taken over all admissible permutations with and . If no such admissible exists, the inner sum is 0 by definition. We want to prove that this inner sum is 0 anyway. It is readily seen that for any choice of u and b, a sum and in the inner sum arises precisely of lifts to an Eulerian path of , from the corollary 2 it follows that
of staircase steps, and the staircase height
. We will construct a substitution T, such that lifts to the unique convering directed path of S  (i.e., 
